The electrophoretic mobilities of the cytoplasmic ribosomal proteins of several species of plants were compared using twodimensional electrophoresis. The total number of proteins as well as the number of acidic and basic proteins in individual species varied markedly. Of the species examined, Triticum aestivum had the highest number of basic cytoplasmic ribosomal proteins and Hordeum vulgare had less than half as many. However, marked similarities were noted in the electrophoretic mobilities of many of the proteins, especially for wheat, rye, and barley and for peas and beans. There was a statistically significant positive correlation between the numbers of basic proteins in the species and their chromosome number.
It has been shown that the complex of ribosomal proteins prepared from various species of bacteria (8, 9) , animals (3, 15) , and higher plants (1, 2, 4, 11, 12, 14) differ. Previous studies in our laboratory (5) employing two-dimensional electrophoresis to compare proteins of 70S and 80S wheat leaf ribosomes revealed that the proteins of chloroplast and cytoplasmic ribosomes differed in numbers, in their relative amounts, and in electrophoretic mobilities. The cytoplasmic ribosomes contained more proteins than have been reported for animals, and the chloroplast ribosomes contained more than have been reported for prokaryotes. Both classes of ribosomes contained a relatively large number of proteins that migrated towards the anode.
In view of these findings, we set out to extend the work by comparing the ribosomal proteins of several species of higher plants. This report deals with the 80S cytoplasmic ribosomes of these species.
MATERIALS AND METHODS
Ribosomes from green leaves of different plant species were prepared by the method reported earlier (7 (10) . For separation of the ribosomal proteins, the modified method of Kaltschmidt and Wittmann (8) was used. However, the protein samples were applied to two separate gels in the first dimension and were electrophoresed towards the cathode and the anode separately (5) . Methyl green and bromophenol blue were coelectrophoresed with the basic and acidic proteins, respectively, to enable runs with uniform migration distances in the first dimension. The second dimension electrophoresis was carried out as described earlier (5), but methylene blue was used as a marker.
RESULTS AND DISCUSSION The ratio of 70S to 80S ribosomes differed with the species. The amount of 70S relative to 80S was about 20% for the four cereals but was less for beans, peas, and spinach. Prior to protein extraction, the purity of each 80S ribosome fraction was determined by linear sucrose density gradient centrifugation or by analytical ultracentrifugation. The 80S ribosomes were devoid of 70S contamination.
Although only one variety of each species was examined in this study, in another investigation in our laboratory in which two varieties of rye of widely different genetic backgrounds were compared it was found that the number and patterns of their 80S ribosomal proteins were similar.
The proteins were considered to be of ribosomal origin, since washing the ribosomes with NH4Cl before extraction of the proteins did not alter the electrophoretic patterns or number of proteins obtained for any species. However, it should be noted that this might not have ensured that all the proteins were of ribosomal origin, just as the extraction procedure and not less than three electrophoretic runs for each preparation were made. For the individual species, the protein patterns were virtually identical for all the runs. Despite the attempts to standardize all the procedures by quantitation and the use of tracking dyes, small differences in the relative intensity of spots and their migration distances were noted. As may be seen from Table I and Figure 1 , Manitou had the largest number of ribosomal proteins and barley the least. Because of the change in duration of the electrophoretic runs, the protein pattern was somewhat different, but the number of basic and acidic proteins found in the cytoplasmic ribosomal proteins of Manitou wheat were the same as reported by us previously (5 (5) , all of the species examined contained acidic ribosomal proteins but the intensities of the spots varied considerably (Fig. 1) . Beans had fewer acidic proteins than the other species (Table I) . Examination of the area between the origin and column B' showed that rye had the most spots and beans the least. With the exception of spinach, a relatively large number of the acidic proteins migrated slowly in the first dimension. Some similarity in the protein pattern of this region was noted for Manitou and rye, but comparison of the acidic proteins was difficult because of the differences in intensity of the spots. No proteins were detected for beans and peas in the area between columns B' and D', but the protein patterns for the other species differed. Likewise, the protein pattern seen for each species in the area between columns D' to 11 was different.
Although the statistically significant positive correlation between the number of chromosomes in these species and their number of basic proteins (Table I) is extremely interesting, it would be speculative to attribute any biological significance to this without more extensive investigation.
